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0
00:00:01.865 --> 00:00:03.165
Hey guys, my name's Michelle.

1
00:00:03.165 --> 00:00:05.525
Today I'm gonna be presenting the G nine Maths lecture.

2
00:00:06.745 --> 00:00:07.905
I work for HR Notes

3
00:00:07.925 --> 00:00:10.385
who make high school resources are both free

4
00:00:10.725 --> 00:00:14.265
and paid, um, for all students across Australia.

5
00:00:15.435 --> 00:00:18.375
So HR notes specifically um,

6
00:00:19.085 --> 00:00:21.055
have these free lectures

7
00:00:21.155 --> 00:00:23.175
and they go every term throughout the year

8
00:00:23.195 --> 00:00:25.055
as either revision or Head Start.

9
00:00:25.985 --> 00:00:28.725
Um, they also have a bunch like the free resources,

10
00:00:28.725 --> 00:00:31.205
like the a calculators, notes, discussions,

11
00:00:31.225 --> 00:00:33.305
videos, that sort of thing.

12
00:00:33.485 --> 00:00:36.065
Um, I know I using the A calculator a lot,

13
00:00:36.065 --> 00:00:39.845
you guys probably aren't up to that really matters to you

14
00:00:39.845 --> 00:00:41.605
yet, but maybe we'll be at some point.

15
00:00:42.535 --> 00:00:44.835
And there's the paid resources which is eight time

16
00:00:44.835 --> 00:00:45.875
notes plus now.

17
00:00:45.975 --> 00:00:48.835
So we have all of the books for all of the subjects.

18
00:00:48.835 --> 00:00:52.445
So the notebooks, all of the questions, all

19
00:00:52.445 --> 00:00:54.805
of the practice exams, flashcards

20
00:00:54.805 --> 00:00:56.805
and AI bot, which I think is pretty cool

21
00:00:57.585 --> 00:01:01.125
in basically choose the tutor that will help you, um,

22
00:01:02.375 --> 00:01:05.175
with whatever content questions you have, which kind

23
00:01:05.175 --> 00:01:06.375
of replaces my job a little bit

24
00:01:06.375 --> 00:01:07.815
but I also tutor for minutes.

25
00:01:08.035 --> 00:01:09.655
So if you want one-on-one sessions

26
00:01:09.655 --> 00:01:11.135
or group sessions, we also do that.

27
00:01:12.205 --> 00:01:13.895
Okay, so as I said,

28
00:01:13.895 --> 00:01:15.655
we're gonna be doing year nine maths today.

29
00:01:15.955 --> 00:01:17.975
Um, we're be running for an hour.

30
00:01:18.385 --> 00:01:20.655
Gonna be online the whole time answering

31
00:01:20.655 --> 00:01:22.015
your questions by the chat feature.

32
00:01:22.595 --> 00:01:24.615
So if you do have any questions just let me know

33
00:01:25.425 --> 00:01:28.005
and we're gonna cover quite a few things today.

34
00:01:28.065 --> 00:01:30.845
So number and algebra, uh, you would've looked at some

35
00:01:30.845 --> 00:01:32.565
of these things in class maybe last year,

36
00:01:32.835 --> 00:01:36.285
some geometry which you should be relatively familiar with.

37
00:01:36.895 --> 00:01:39.875
Chance and data and some tips, tips, tips.

38
00:01:41.695 --> 00:01:42.915
If you've got anything you wanna ask

39
00:01:42.915 --> 00:01:44.235
that I haven't covered already.

40
00:01:45.385 --> 00:01:50.135
Okay, so obviously this is the very, very start

41
00:01:50.135 --> 00:01:52.055
of the year and you're not stressing too much yet.

42
00:01:52.235 --> 00:01:53.335
You're going into year nine,

43
00:01:53.585 --> 00:01:55.295
which I know is like a big jump.

44
00:01:55.425 --> 00:01:57.615
Feels like you're kind entering senior school.

45
00:01:58.695 --> 00:02:02.145
Um, but it's also not the end of high school yet

46
00:02:02.145 --> 00:02:04.025
and it's certainly not the time be stressing.

47
00:02:04.165 --> 00:02:05.625
Um, you don't wanna burn

48
00:02:06.845 --> 00:02:09.105
but then again hopefully

49
00:02:11.645 --> 00:02:14.745
get um,

50
00:02:15.045 --> 00:02:16.985
and you're gonna be hopefully completely prepared.

51
00:02:18.985 --> 00:02:23.945
Okay, so we're gonna start no number.

52
00:02:25.675 --> 00:02:30.565
So in the seeds are a shorthand way of representing numbers

53
00:02:31.075 --> 00:02:34.045
that have been multiplied by themselves a few times over.

54
00:02:34.945 --> 00:02:38.285
So the, we have a bunch of laws associated with these types

55
00:02:38.285 --> 00:02:40.365
of numbers as well, which us simplify them.

56
00:02:41.725 --> 00:02:44.465
So five times, five times five times five is quite

57
00:02:44.545 --> 00:02:45.705
a long equation.

58
00:02:45.935 --> 00:02:50.295
Writing it as the product of like three multiplications

59
00:02:51.035 --> 00:02:54.215
is a lot harder than writing just five to power of four,

60
00:02:54.605 --> 00:02:57.615
five to power four means five multipli by itself.

61
00:03:00.765 --> 00:03:03.985
The extended form can be turned into this form.

62
00:03:04.045 --> 00:03:05.865
So the index form the base

63
00:03:06.005 --> 00:03:08.915
and the exponent tells us

64
00:03:08.935 --> 00:03:11.075
how many times we're multiplying the base by each other.

65
00:03:12.125 --> 00:03:15.715
These are some of the laws that are associated with indices.

66
00:03:16.255 --> 00:03:19.155
So eight of the power of M eight, the power

67
00:03:19.155 --> 00:03:21.315
of M is really the only one I want you

68
00:03:21.315 --> 00:03:22.995
to focus too hard on right now.

69
00:03:24.175 --> 00:03:26.865
I'll go through an example of that in just a second.

70
00:03:27.365 --> 00:03:31.965
But the same content of concept of I for eight of the power

71
00:03:31.965 --> 00:03:34.045
of M divided by eight of the power of N.

72
00:03:34.565 --> 00:03:36.385
You'll notice since you keep going through math,

73
00:03:36.385 --> 00:03:37.985
so there's a very interesting connection

74
00:03:38.185 --> 00:03:40.505
between multiplication and division in

75
00:03:40.505 --> 00:03:43.665
that they're really just the same thing happening in a bit

76
00:03:43.665 --> 00:03:44.865
of a different way.

77
00:03:45.785 --> 00:03:46.825
I don't want you to stress too much.

78
00:03:46.885 --> 00:03:50.325
Now I just want you to know that

79
00:03:51.825 --> 00:03:53.785
dividing something is like multiplying it

80
00:03:53.785 --> 00:03:55.545
by one over the thing you're dividing by,

81
00:03:55.755 --> 00:03:57.665
which is why same change flip works

82
00:03:57.805 --> 00:03:58.825
if you've ever used that.

83
00:03:59.085 --> 00:04:00.305
Um, but if that was confusing,

84
00:04:00.305 --> 00:04:01.825
please free, feel free to ask me more.

85
00:04:02.305 --> 00:04:04.145
I can send you a link to a website that explain.

86
00:04:11.645 --> 00:04:13.265
Um, it's basically saying

87
00:04:36.335 --> 00:04:38.585
last one I'm gonna simplify little bit the same

88
00:04:39.085 --> 00:04:40.185
if you've ever seen a square.

89
00:04:40.685 --> 00:04:45.575
So squared six is the same six paragraph, anything past that

90
00:04:46.795 --> 00:04:49.775
supply fifth.

91
00:04:51.325 --> 00:04:53.825
Um, but that's the wall.

92
00:04:55.585 --> 00:04:58.475
Okay, so let's through an example of the first index law.

93
00:04:59.935 --> 00:05:03.715
So if we think about to the power of to the power of N,

94
00:05:04.175 --> 00:05:08.315
we could get an example such as two three multiply by two

95
00:05:08.315 --> 00:05:12.725
to the of two to the power of three is two multipli three

96
00:05:13.025 --> 00:05:14.045
as we've got in this first

97
00:05:15.855 --> 00:05:19.195
and two to the power of two is to multiply weight of two.

98
00:05:20.225 --> 00:05:23.325
So we end up with this line with two multiply weight of five

99
00:05:24.225 --> 00:05:26.525
two times two times two times two times two which equal

100
00:05:26.525 --> 00:05:27.725
to two to the power of five.

101
00:05:28.945 --> 00:05:32.565
So 2 3 2 2 is equals two to power of

102
00:05:33.185 --> 00:05:34.605
two three plus two five.

103
00:05:34.665 --> 00:05:37.485
We can just easily do that using index law instead of having

104
00:05:37.545 --> 00:05:38.965
to expand the whole thing out.

105
00:05:40.485 --> 00:05:43.975
Okay? Using our overall knowledge of index laws.

106
00:05:44.275 --> 00:05:48.135
I'm gonna simplify this so this,

107
00:05:51.455 --> 00:05:55.225
it's just we follow it through

108
00:05:56.265 --> 00:05:59.865
probably, okay?

109
00:06:30.845 --> 00:06:31.265
And this

110
00:07:06.255 --> 00:07:07.945
basically it's if

111
00:07:21.975 --> 00:07:24.795
eight B four

112
00:07:26.925 --> 00:07:31.685
B four

113
00:07:32.515 --> 00:07:33.005
divided,

114
00:07:39.125 --> 00:07:39.905
put that over 30.

115
00:07:41.725 --> 00:07:42.825
So 40 30,

116
00:07:42.825 --> 00:07:47.825
that's 4 3 8 square

117
00:07:51.355 --> 00:07:53.035
I there a few steps in there

118
00:07:53.035 --> 00:07:55.275
but hopefully you can see that everything relates to one

119
00:07:55.275 --> 00:07:56.395
of the laws we would've just done.

120
00:08:00.375 --> 00:08:04.605
Okay, that's just the answer coming up in text. Okay?

121
00:08:04.935 --> 00:08:09.165
Scientific notation is a similar idea to indices.

122
00:08:09.315 --> 00:08:11.405
It's a way of representing very big

123
00:08:11.465 --> 00:08:16.045
or very small numbers, um, using very few characters.

124
00:08:17.295 --> 00:08:20.315
So we represent it by a single number

125
00:08:20.375 --> 00:08:24.075
or a single number with decimal places lost by by 10

126
00:08:24.075 --> 00:08:27.135
to the power of if Emma is really,

127
00:08:27.135 --> 00:08:29.975
really big we're gonna be lost by by or a million

128
00:08:30.075 --> 00:08:33.435
or a trillion or a billion if is really small.

129
00:08:33.495 --> 00:08:38.435
We gonna be making a, so all we have to do to into

130
00:08:39.055 --> 00:08:40.275
remove some decimal points.

131
00:08:41.215 --> 00:08:44.585
So we're examples here this

132
00:08:54.905 --> 00:08:58.325
6, 7, 8, 9 and we're stopping at nine

133
00:08:58.325 --> 00:09:01.525
because we wanna have only a single digit

134
00:09:02.985 --> 00:09:07.935
up 6.7 multipli by 10, the power

135
00:09:07.955 --> 00:09:11.055
of how many spaces and a negative

136
00:09:11.055 --> 00:09:12.215
because we want the smaller number.

137
00:09:13.225 --> 00:09:16.355
Okay, the second one it's gonna be moving the dust.

138
00:09:16.695 --> 00:09:21.695
1, 2, 3, 4, 5, 6, 7, 8, 9, 9

139
00:09:24.595 --> 00:09:26.235
again this time bigger.

140
00:09:26.415 --> 00:09:27.435
So it's five.

141
00:09:28.335 --> 00:09:33.155
So it's to, okay, I want you guys

142
00:09:33.465 --> 00:09:37.125
with the next ones this Um,

143
00:09:38.375 --> 00:09:40.045
again, let's try and do it a little bit quicker.

144
00:09:40.105 --> 00:09:42.445
Now that we understand the concept, hopefully we do at least

145
00:09:42.825 --> 00:09:45.085
unless confused you completely, which case the,

146
00:09:45.685 --> 00:09:48.515
there'll reminding you number

147
00:09:50.855 --> 00:09:53.595
or 5, 6, 6 point

148
00:09:54.735 --> 00:09:56.235
by ten six.

149
00:09:57.355 --> 00:09:59.775
Um, you guys

150
00:10:12.115 --> 00:10:13.655
10 what?

151
00:10:14.275 --> 00:10:17.365
Hopefully five. I have no if you got that or not.

152
00:10:18.115 --> 00:10:20.355
Okay, moving on.

153
00:10:20.385 --> 00:10:24.595
Algebra is a way of solving equations.

154
00:10:24.765 --> 00:10:27.795
We're what? It

155
00:10:28.235 --> 00:10:30.355
represents an unknown.

156
00:10:31.895 --> 00:10:34.195
So it contains some distinct components

157
00:10:35.055 --> 00:10:37.035
in this specific expression.

158
00:10:37.175 --> 00:10:39.795
We have coefficients which are numbers in front of the,

159
00:10:40.265 --> 00:10:42.315
they tell us how many of the rules there are.

160
00:10:42.945 --> 00:10:46.605
So there are three lots of X times Y, there's two lots of

161
00:10:47.505 --> 00:10:51.085
X's, extra five.

162
00:10:51.225 --> 00:10:55.255
The end a square term is basically saying

163
00:10:55.255 --> 00:10:56.895
that X has been multiplied by itself.

164
00:10:58.635 --> 00:11:02.175
The itself is X or Y in this case.

165
00:11:02.195 --> 00:11:04.575
And they're basically that are two separate

166
00:11:08.155 --> 00:11:12.865
if and then we

167
00:11:12.865 --> 00:11:15.585
sometimes have a constant as which numbers their,

168
00:11:15.835 --> 00:11:18.345
which don't change even when the expression

169
00:11:20.805 --> 00:11:25.075
so can

170
00:11:26.585 --> 00:11:30.075
because and one

171
00:11:30.075 --> 00:11:33.555
and is 2 1 2 times three is equal six.

172
00:11:33.655 --> 00:11:37.475
But if x is a two, then's two by two, three equal two,

173
00:11:39.195 --> 00:11:42.745
two times two is four, four times 12.

174
00:11:42.865 --> 00:11:44.145
I dunno why that took me so long.

175
00:11:44.805 --> 00:11:46.385
Um, okay, hopefully that makes sense.

176
00:11:46.495 --> 00:11:48.065
This is a four term expression

177
00:11:48.065 --> 00:11:50.225
because it has four different components.

178
00:11:51.125 --> 00:11:52.505
We have this XY component,

179
00:11:52.655 --> 00:11:55.005
this x squared component is X component

180
00:11:55.145 --> 00:11:59.495
and the constant, the constant is considered a term

181
00:12:00.295 --> 00:12:02.945
because it's technically X to the power of zero.

182
00:12:03.085 --> 00:12:04.665
But I don't need you to stress too much about

183
00:12:04.665 --> 00:12:07.585
that right now, but if you remember our Xs, anything

184
00:12:07.585 --> 00:12:09.425
to the power of zero is equal one.

185
00:12:10.245 --> 00:12:14.305
So therefore five x zero is equal to just five.

186
00:12:14.565 --> 00:12:17.805
So that's the last term of the equation, okay?

187
00:12:19.115 --> 00:12:21.805
Most of the algebra you're gonna be really

188
00:12:22.525 --> 00:12:25.805
focusing on is going to be written or algebra.

189
00:12:25.805 --> 00:12:28.405
So it's going to be forming algebra expressions when you're

190
00:12:28.405 --> 00:12:30.405
given a problem and vice versa.

191
00:12:31.265 --> 00:12:35.605
So if I tell you a taxi driver takes an upfront cost of five

192
00:12:35.985 --> 00:12:39.175
and charges three per kilometer travel, you need

193
00:12:39.175 --> 00:12:42.335
to find a cost which is of a two kilometer drive.

194
00:12:43.135 --> 00:12:46.535
Okay? They've written out the answer where you're already,

195
00:12:46.955 --> 00:12:48.015
but let's just do it together.

196
00:12:49.675 --> 00:12:53.855
So for every single drive the taxi driver's gonna want $5.

197
00:12:53.955 --> 00:12:55.335
So that is the constant.

198
00:12:56.785 --> 00:12:59.925
Now for every kilometer they're gonna three extra through,

199
00:12:59.925 --> 00:13:02.605
we can say three times the kilometers cost

200
00:13:03.065 --> 00:13:04.165
that's equal to the total.

201
00:13:04.985 --> 00:13:09.285
So if we had two kilometers in our, in our

202
00:13:10.155 --> 00:13:14.285
five plus three times two, which is equal to 11,

203
00:13:15.015 --> 00:13:16.965
which if any of you ever couldn't even know,

204
00:13:16.965 --> 00:13:18.165
that's pretty fair charge.

205
00:13:18.795 --> 00:13:21.405
Okay, hopefully that makes sense.

206
00:13:22.185 --> 00:13:25.255
We're gonna now move on simplifying algebraic equations.

207
00:13:25.715 --> 00:13:27.775
So when we're working with algebraic equations,

208
00:13:29.065 --> 00:13:30.905
simplifying means that it's easier for both us

209
00:13:31.005 --> 00:13:32.705
and our reader to solve them when

210
00:13:32.705 --> 00:13:33.865
they're given some more information.

211
00:13:38.595 --> 00:13:40.935
We can do this by lacs.

212
00:13:41.115 --> 00:13:43.135
So X plus X is just equal

213
00:13:43.135 --> 00:13:45.735
to two x two x plus three x equal to five x.

214
00:13:46.485 --> 00:13:47.785
It can remove multiplication

215
00:13:47.885 --> 00:13:49.945
and division signs if we're able to do so.

216
00:13:50.765 --> 00:13:52.785
So using maybe some of our index laws

217
00:13:53.125 --> 00:13:55.025
or just some of the math that we found out

218
00:13:55.205 --> 00:13:57.425
or canceling our and fractions.

219
00:13:58.165 --> 00:14:01.425
Um, and we did that before the index questions.

220
00:14:02.185 --> 00:14:06.465
I think power of power of two just equal to B, the power

221
00:14:06.465 --> 00:14:08.065
of two, okay?

222
00:14:10.005 --> 00:14:13.255
Like terms, terms that are multiplied by the same rule.

223
00:14:13.675 --> 00:14:17.215
The rule in this case is ab, um, sorry,

224
00:14:17.215 --> 00:14:19.135
this first case is ab, so two AB

225
00:14:19.315 --> 00:14:23.175
and five ab, two AB plus five AB to seven ab.

226
00:14:23.315 --> 00:14:26.255
So that would be part that would be an example of collecting

227
00:14:28.345 --> 00:14:29.775
three A four A,

228
00:14:29.805 --> 00:14:32.895
yeah plus four A is equal 73 x square plus four

229
00:14:32.895 --> 00:14:34.015
square seven x square.

230
00:14:34.165 --> 00:14:36.655
Hopefully not, but you can't say

231
00:14:37.465 --> 00:14:41.135
three A plus four B is equal to three is equal seven maybe

232
00:14:41.165 --> 00:14:42.415
because that be multiple.

233
00:14:44.835 --> 00:14:45.855
If we're starting

234
00:14:45.885 --> 00:14:48.215
with this example, I'll do it with you guys.

235
00:14:50.455 --> 00:14:51.675
We started started

236
00:14:51.675 --> 00:14:53.875
by doing is collecting all these like terms

237
00:14:53.975 --> 00:14:56.555
so we can see an xy which we've got in the light blue

238
00:14:57.175 --> 00:15:00.925
xss which we've got in um, black for some reason

239
00:15:01.075 --> 00:15:02.685
with the five over the end here

240
00:15:03.345 --> 00:15:05.165
and a squares are in dark blue

241
00:15:05.185 --> 00:15:07.565
and we collect all of these like terms here into one long

242
00:15:07.565 --> 00:15:08.685
list and put them in order.

243
00:15:09.155 --> 00:15:11.565
That makes it very easy to get it into this.

244
00:15:13.945 --> 00:15:15.365
Not very easy but hopefully you know

245
00:15:15.365 --> 00:15:16.605
what I mean into this bit here.

246
00:15:17.795 --> 00:15:20.535
Five x eight XY plus

247
00:15:21.185 --> 00:15:23.535
seven B squared on 49 B.

248
00:15:24.885 --> 00:15:28.985
Okay, we start by multiplying five by eight.

249
00:15:29.335 --> 00:15:31.545
I'll just say we're missing

250
00:15:32.105 --> 00:15:34.415
a little Y in here.

251
00:15:35.545 --> 00:15:40.245
So five times eight is 40 x times x is x squared

252
00:15:40.265 --> 00:15:41.885
and we have the Y itself.

253
00:15:41.985 --> 00:15:43.845
So it becomes 40 x squared Y

254
00:15:44.975 --> 00:15:47.925
seven B on 49 B we can cancel out one of the Bs,

255
00:15:48.505 --> 00:15:49.845
it becomes B

256
00:15:53.655 --> 00:15:56.795
and then the seven over 49 just becomes one over seven.

257
00:15:57.415 --> 00:16:00.275
So it's one B and seven which is just equal B and seven.

258
00:16:01.725 --> 00:16:04.815
Lemme know if you've got any questions there. Okay?

259
00:16:08.755 --> 00:16:11.605
Okay. Expanding is the opposite of simplifying.

260
00:16:11.605 --> 00:16:14.565
We're trying to make um, in expression longer

261
00:16:14.665 --> 00:16:15.765
and remove brackets.

262
00:16:16.855 --> 00:16:18.585
Expanding helps us when we're solving.

263
00:16:19.205 --> 00:16:22.455
So if we basically having a lot of brackets means

264
00:16:22.455 --> 00:16:23.895
that there's a lot of rules to follow

265
00:16:23.955 --> 00:16:26.095
and a lot of hard things to kind of get our heads around

266
00:16:26.765 --> 00:16:29.435
when we're um, solving something.

267
00:16:29.505 --> 00:16:33.725
When we've got answers for what our variables are to expand

268
00:16:33.745 --> 00:16:36.485
to making our creations longer, we use the distributive law,

269
00:16:36.485 --> 00:16:38.125
which is the opposite of simplifying.

270
00:16:38.655 --> 00:16:43.195
We're trying to um, get rid of these like terms,

271
00:16:43.535 --> 00:16:45.395
not really get rid of them but kind

272
00:16:45.395 --> 00:16:48.835
of separate them into their um, bits by themselves.

273
00:16:52.005 --> 00:16:56.255
Okay? So basically the examples here are showing you

274
00:16:57.225 --> 00:17:01.945
we're multiplying A by B plus C, it becomes a B plus ac,

275
00:17:03.115 --> 00:17:06.215
uh, I'll just do this with you, just write it down.

276
00:17:07.215 --> 00:17:11.475
A B plus C, we're multiplying by B

277
00:17:13.225 --> 00:17:14.305
multiplying A by C.

278
00:17:14.655 --> 00:17:16.105
This is the distributive law.

279
00:17:16.395 --> 00:17:18.705
We're saying A, that when we multiply A

280
00:17:18.725 --> 00:17:21.865
by BB plus C altogether it's the same as multiplying them

281
00:17:21.885 --> 00:17:23.625
by one by another.

282
00:17:24.555 --> 00:17:27.775
So it's gonna end up being a B plus AC we've got here

283
00:17:28.075 --> 00:17:29.815
and everything is the same here except

284
00:17:29.825 --> 00:17:31.055
we've got the negative sign.

285
00:17:31.155 --> 00:17:34.855
So multiply by negative C, negative C

286
00:17:36.185 --> 00:17:39.475
when it's negative a negative A, it's negative,

287
00:17:40.475 --> 00:17:42.275
negative multipli by C'S negative

288
00:17:43.375 --> 00:17:44.595
and the same thing goes on here.

289
00:17:45.135 --> 00:17:47.155
If you have any questions, again do lemme know,

290
00:17:50.295 --> 00:17:54.755
we can also expand um, using a kind of

291
00:17:55.465 --> 00:17:58.115
geometric way of looking at this thing.

292
00:17:59.595 --> 00:18:03.705
So if I've given the um, area

293
00:18:03.845 --> 00:18:07.605
of rectangle as laser pointer

294
00:18:08.615 --> 00:18:11.195
as X five and the width as X three,

295
00:18:13.355 --> 00:18:14.735
you can kind of write it out like that

296
00:18:15.985 --> 00:18:19.405
and the way that we expand that out method

297
00:18:23.025 --> 00:18:24.505
i, I dunno why had brain,

298
00:18:24.965 --> 00:18:28.815
but the way we expand this out methodically by

299
00:18:29.815 --> 00:18:33.255
counting up how this geometric bit works square by square.

300
00:18:33.395 --> 00:18:34.615
So the X bit of this

301
00:18:34.635 --> 00:18:36.975
and the X bit of this is gonna make X squared as this area

302
00:18:38.105 --> 00:18:41.285
X multiplied by five is five XX multiplied

303
00:18:41.285 --> 00:18:43.645
by three is three x and five multiplied by three is 15.

304
00:18:43.705 --> 00:18:44.765
And you add those all together

305
00:18:44.825 --> 00:18:47.205
to make X squared plus eight x plus 15.

306
00:18:48.555 --> 00:18:51.015
If you don't like a geometric quote of doing things

307
00:18:51.015 --> 00:18:55.595
and you prefer it done out on paper, um, that'd be the same

308
00:18:55.595 --> 00:18:59.645
as saying x plus five multiplied

309
00:18:59.865 --> 00:19:01.125
by X plus three

310
00:19:02.655 --> 00:19:06.245
and we're going to then multiply those

311
00:19:06.245 --> 00:19:08.905
two, multiply those two.

312
00:19:10.185 --> 00:19:13.425
So X by X is gonna be x squared X

313
00:19:13.425 --> 00:19:15.265
by three is gonna be plus three x

314
00:19:16.215 --> 00:19:18.305
five times x is gonna be plus bio X

315
00:19:19.085 --> 00:19:20.455
five times three plus 15.

316
00:19:20.645 --> 00:19:21.975
It's gonna be equal the same thing

317
00:19:22.735 --> 00:19:25.095
X squared plus eight x plus 15.

318
00:19:26.745 --> 00:19:28.285
Let me know if you've got any questions there.

319
00:19:29.885 --> 00:19:32.625
An acronym we can use to remember this is foil.

320
00:19:32.885 --> 00:19:36.265
So first, so you multiply the first by the first the outer

321
00:19:36.265 --> 00:19:39.665
by the outer, so A by D, inner by the inner and last.

322
00:19:41.375 --> 00:19:43.025
Otherwise you can just draw this picture

323
00:19:43.445 --> 00:19:45.985
and show yourself which ones you want to be multiplying.

324
00:19:45.985 --> 00:19:49.725
Then I promise you this gets easier over time.

325
00:19:49.765 --> 00:19:51.125
I don't even think about foil now.

326
00:19:51.225 --> 00:19:52.885
It kind of just clicks into place in my head

327
00:19:52.985 --> 00:19:54.725
and I can just write the whole thing out.

328
00:19:55.695 --> 00:19:57.355
Um, but I understand

329
00:19:57.465 --> 00:19:59.675
that at this point when you haven't even really practiced

330
00:19:59.675 --> 00:20:01.275
this before, that's not gonna be the case.

331
00:20:02.625 --> 00:20:04.715
Okay, we have an example here.

332
00:20:04.885 --> 00:20:06.875
Let's try expanding this together

333
00:20:07.615 --> 00:20:10.875
and let's do it by commenting on what they've done.

334
00:20:11.615 --> 00:20:14.875
So we need to make sure we're factor in the negative signs,

335
00:20:15.665 --> 00:20:20.365
so we're gonna be doing foil so that that that we

336
00:20:24.105 --> 00:20:25.125
sub, that's what they've done

337
00:20:25.865 --> 00:20:30.065
and then we're be multiplying negative two x by five

338
00:20:30.575 --> 00:20:33.735
here, one by X here

339
00:20:34.445 --> 00:20:36.265
and one by negative five which is here.

340
00:20:36.325 --> 00:20:38.625
So again, negative two x positive 10 x,

341
00:20:39.025 --> 00:20:40.305
positive X and negative five.

342
00:20:41.015 --> 00:20:42.545
That ends up being that.

343
00:20:43.485 --> 00:20:45.415
Alright, I'm just gonna pause for 10 seconds just

344
00:20:45.415 --> 00:20:47.405
so you guys can kind of consume this a little, a little bit

345
00:20:47.465 --> 00:20:49.715
and understand because I understand

346
00:20:49.715 --> 00:20:50.755
that it's probably a new concept.

347
00:20:50.995 --> 00:20:52.515
I don't remember if I did this

348
00:20:53.535 --> 00:20:56.715
before, you know you may have had some experience

349
00:20:56.715 --> 00:20:57.795
with it but maybe not a lot.

350
00:20:58.935 --> 00:21:01.745
Okay? And the resulting term is tri, which means

351
00:21:01.745 --> 00:21:02.825
that it contains three terms.

352
00:21:02.845 --> 00:21:06.745
We have an term and 11 x that's an X term

353
00:21:07.205 --> 00:21:09.825
and every five which if you a going based

354
00:21:10.245 --> 00:21:12.025
before is an Xero term.

355
00:21:13.025 --> 00:21:14.645
Okay? Perfect.

356
00:21:14.795 --> 00:21:17.685
Squares is a little bit of a tricky concept,

357
00:21:17.695 --> 00:21:19.525
especially this early in the year,

358
00:21:19.525 --> 00:21:20.965
but I just want you to listen and see,

359
00:21:20.965 --> 00:21:22.645
you can pick out a few things that you might be able

360
00:21:22.645 --> 00:21:23.805
to bring into your later lessons.

361
00:21:25.345 --> 00:21:26.705
A perfect square is a number

362
00:21:26.895 --> 00:21:28.625
that is square of another number.

363
00:21:29.555 --> 00:21:32.375
So 4, 9, 16, 5 perfect square

364
00:21:32.375 --> 00:21:34.775
because 25 a square of five

365
00:21:35.035 --> 00:21:37.655
and square of four square

366
00:21:37.915 --> 00:21:41.675
and square can

367
00:21:41.705 --> 00:21:43.395
also have perfect squares.

368
00:21:43.535 --> 00:21:48.115
So X square is the perfect square with x

369
00:21:48.135 --> 00:21:51.435
and A plus B squared is the perfect square of A plus B.

370
00:21:52.535 --> 00:21:56.475
We expand perfect squares using the same distributor, so a,

371
00:21:57.315 --> 00:21:58.675
a b squared, the same

372
00:22:00.175 --> 00:22:02.875
square just as.

373
00:22:04.805 --> 00:22:09.185
And the same thing is true A minus B we get a,

374
00:22:10.085 --> 00:22:11.625
we do exactly same as before

375
00:22:26.955 --> 00:22:29.315
A minus here, just the mistake on the

376
00:22:29.315 --> 00:22:34.315
slide just there.

377
00:22:35.395 --> 00:22:37.935
Um, this is called the difference of two squares.

378
00:22:37.935 --> 00:22:40.295
So A squared is the perfect square A

379
00:22:40.315 --> 00:22:42.135
and B squared is the perfect square of B.

380
00:22:43.105 --> 00:22:47.965
Um, and it ends up being a pretty special case in which

381
00:22:48.175 --> 00:22:53.165
we've got these two um, factors in a simplified form.

382
00:22:53.615 --> 00:22:55.085
Don't stress too much about that now,

383
00:22:55.545 --> 00:22:56.845
but basically if you expand

384
00:22:56.845 --> 00:22:59.245
that it gives you the difference to perfect squares.

385
00:23:00.345 --> 00:23:05.235
Okay? Factor is when we make a expression

386
00:23:05.235 --> 00:23:08.315
more concise, we do this by writing it as a product

387
00:23:08.375 --> 00:23:10.435
of this factors just like how I was talking to you

388
00:23:10.435 --> 00:23:13.555
before, how we might write the difference of two squares.

389
00:23:13.555 --> 00:23:17.835
So A squared minus B squared as A plus B launched by

390
00:23:17.835 --> 00:23:20.245
by A minus B, okay?

391
00:23:21.495 --> 00:23:23.635
So in year nine you need to know how

392
00:23:23.635 --> 00:23:27.135
to take out a common factor factorized grouping

393
00:23:27.435 --> 00:23:29.855
and factorized using the different perfect squares.

394
00:23:30.275 --> 00:23:31.775
So exactly what I was talking about before

395
00:23:31.775 --> 00:23:34.705
and two other slightly easier ones.

396
00:23:36.285 --> 00:23:39.345
So factor by taking out factor is the

397
00:23:39.345 --> 00:23:40.385
easiest one of them all.

398
00:23:40.845 --> 00:23:42.015
Basically you can just tell

399
00:23:42.015 --> 00:23:43.815
that all these three things here, um,

400
00:23:46.065 --> 00:23:48.395
highest is three.

401
00:23:48.695 --> 00:23:51.795
So each of these things is separately multipli by three,

402
00:23:52.365 --> 00:23:56.745
sorry, each a multiple three three multiple three

403
00:23:57.345 --> 00:24:00.785
multiple multiple three, the

404
00:24:02.285 --> 00:24:05.635
just have three bracket

405
00:24:08.215 --> 00:24:11.635
and if we just expand, if you don't believe me, three

406
00:24:12.375 --> 00:24:16.595
is three three xd, six x squared,

407
00:24:17.055 --> 00:24:18.125
three months, three.

408
00:24:18.785 --> 00:24:20.725
So that works. We know that works. Awesome.

409
00:24:29.055 --> 00:24:34.005
Okay, in this second example we've

410
00:24:34.005 --> 00:24:38.565
pulled eight out as a highest factor, not eight, sorry, a

411
00:24:39.165 --> 00:24:41.405
a out as a highest factor.

412
00:24:42.285 --> 00:24:42.505
So

413
00:24:52.765 --> 00:24:57.705
makes sense grouping is what we when

414
00:24:59.525 --> 00:25:04.375
may, may, but basically

415
00:25:04.435 --> 00:25:09.175
you together, so

416
00:25:09.275 --> 00:25:12.265
in this case group together

417
00:25:13.345 --> 00:25:16.285
and you group together that this has a factor two,

418
00:25:16.435 --> 00:25:18.765
this has factor of x.

419
00:25:20.225 --> 00:25:23.675
So you end up getting XX plus three

420
00:25:24.735 --> 00:25:26.765
minus two x plus three.

421
00:25:27.615 --> 00:25:29.925
Again, if you take out common factor

422
00:25:30.825 --> 00:25:34.625
factor is now x plus three x plus three

423
00:25:36.225 --> 00:25:38.865
x minus two, which is what you tend to do in quadratics.

424
00:25:39.395 --> 00:25:41.415
Um, don't stress too much about that now though.

425
00:25:41.535 --> 00:25:43.255
I can send you some more resources if you need it

426
00:25:43.255 --> 00:25:44.855
though, okay?

427
00:25:49.415 --> 00:25:53.405
Okay. Factor as using the difference of perfect squares is

428
00:25:54.645 --> 00:25:57.775
basically moving backwards from this thing,

429
00:25:57.775 --> 00:26:00.055
which I have also made a typo here.

430
00:26:03.525 --> 00:26:05.575
It's moving from this thing that we talked about before.

431
00:26:06.205 --> 00:26:07.655
Back to this thing with the brackets.

432
00:26:09.295 --> 00:26:12.965
So you, you start by, let's just say we've got

433
00:26:14.445 --> 00:26:15.605
X squared minus 16,

434
00:26:15.785 --> 00:26:17.405
you write this is the difference of two squared.

435
00:26:17.405 --> 00:26:20.845
So x squared is a square, minus four squared is a square.

436
00:26:22.055 --> 00:26:25.655
And just by knowing that that expense that

437
00:26:26.915 --> 00:26:29.215
we can take it back like that just using our brains

438
00:26:29.215 --> 00:26:32.535
and go x plus four X minus four.

439
00:26:33.645 --> 00:26:38.265
Same thing happens here. Um, except we're using two

440
00:26:39.855 --> 00:26:44.215
um, two different methods

441
00:26:45.245 --> 00:26:47.975
different myself.

442
00:26:49.165 --> 00:26:52.655
Would that, yeah I think so.

443
00:26:52.765 --> 00:26:54.775
Okay through in sec gimme sec.

444
00:26:55.605 --> 00:27:00.055
This case we're taking out and then we of two square

445
00:27:00.195 --> 00:27:04.505
of square be be

446
00:27:08.315 --> 00:27:10.065
there should be four there, which means

447
00:27:10.065 --> 00:27:12.625
that shouldn't be two squared, there should be a two

448
00:27:14.135 --> 00:27:17.335
and a two, sorry for all the type one.

449
00:27:18.055 --> 00:27:20.175
Okay, hopefully that makes sense.

450
00:27:20.765 --> 00:27:22.705
So basically we've taken a four outta the expression,

451
00:27:22.705 --> 00:27:25.465
which is the common factor leading us with Y squared

452
00:27:26.035 --> 00:27:28.625
minus four, which is the same as writing four

453
00:27:29.625 --> 00:27:32.255
y squared minus two squared

454
00:27:33.235 --> 00:27:36.585
and we get four y plus

455
00:27:36.605 --> 00:27:39.265
two y minus two.

456
00:27:40.215 --> 00:27:43.065
Okay? Another way we could do this is by noticing that this

457
00:27:43.605 --> 00:27:46.385
square, no figure that out,

458
00:27:46.565 --> 00:27:50.705
but two y squared is equal to four squared so that,

459
00:27:51.205 --> 00:27:55.405
so we get two y squared minus

460
00:27:57.365 --> 00:27:59.305
um, four squared

461
00:27:59.805 --> 00:28:02.745
and I'm not getting two y minus four

462
00:28:03.845 --> 00:28:07.025
two y plus four which is the same as this.

463
00:28:08.975 --> 00:28:10.635
But you don't need to understand that quite yet.

464
00:28:10.665 --> 00:28:13.355
It's just more there as a different method you could use.

465
00:28:13.575 --> 00:28:15.195
So if any of you did that at home,

466
00:28:15.195 --> 00:28:16.235
you'll know that you're not wrong.

467
00:28:16.785 --> 00:28:21.085
Okay? Equations are expressions connected

468
00:28:21.085 --> 00:28:22.365
with an equal sign.

469
00:28:22.545 --> 00:28:26.985
So removing from just having expressions which are meant

470
00:28:26.985 --> 00:28:31.265
to convey um, an idea to equations which are actually meant

471
00:28:31.265 --> 00:28:32.305
to provide you with an answer.

472
00:28:33.375 --> 00:28:37.755
The aim in an algebra equation is to isolate the,

473
00:28:38.895 --> 00:28:41.115
so the rule is the theme that we dunno.

474
00:28:41.775 --> 00:28:46.565
So to isolate the, we basically use opposite operations.

475
00:28:47.905 --> 00:28:52.245
So if something is multiplied, we divided on both sides.

476
00:28:52.345 --> 00:28:54.245
If something's added, we subtracted on both sides.

477
00:28:54.305 --> 00:28:56.165
If something is divided, multiply on both sides

478
00:28:56.165 --> 00:28:58.205
and if something subtracted, we added on both sides.

479
00:28:59.235 --> 00:29:03.975
Okay? I'm gonna go through that with you, these four here

480
00:29:04.005 --> 00:29:05.615
because that sounds a bit confusing.

481
00:29:06.685 --> 00:29:07.915
We're trying to isolate a

482
00:29:07.915 --> 00:29:10.035
because it's the thing that we dunno, it means

483
00:29:10.035 --> 00:29:11.915
that we can have the answer by itself

484
00:29:11.935 --> 00:29:13.835
and we can kind of just, you know,

485
00:29:14.095 --> 00:29:15.395
we can do it easier to figure out.

486
00:29:16.195 --> 00:29:18.935
So to isolate it, we can move the three to the other side.

487
00:29:18.935 --> 00:29:20.775
So it's a positive three, so it's a plus three.

488
00:29:20.995 --> 00:29:24.735
The opposite operation would be to subtract, so we get A

489
00:29:25.995 --> 00:29:27.255
to six minus three

490
00:29:29.155 --> 00:29:32.655
or in other words if that was too hard a three minus

491
00:29:34.315 --> 00:29:35.935
six minus subtracting.

492
00:29:41.825 --> 00:29:44.795
Okay, second one, two equal to eight,

493
00:29:46.025 --> 00:29:47.135
equal to eight two.

494
00:29:47.355 --> 00:29:49.775
So we've divided because the original thing was multiply

495
00:29:50.525 --> 00:29:52.655
four, we add five

496
00:29:52.655 --> 00:29:54.735
because the opposite operation is addition.

497
00:29:56.255 --> 00:30:01.195
Equal divided opposite operation

498
00:30:01.495 --> 00:30:06.155
is multiplication is equal to 12 times four,

499
00:30:06.865 --> 00:30:07.915
just equal to 48.

500
00:30:08.955 --> 00:30:11.545
Alright, I'll leave that there.

501
00:30:12.875 --> 00:30:16.005
Okay, I really hope you guys do this example with me, um,

502
00:30:16.075 --> 00:30:20.165
because I feel like it will may give you more

503
00:30:20.165 --> 00:30:22.525
of a head start then maybe even some of the other examples

504
00:30:23.405 --> 00:30:26.615
just 'cause algebra is just such a massive part of maths,

505
00:30:26.615 --> 00:30:27.695
especially in the senior school.

506
00:30:28.325 --> 00:30:30.335
Okay, so I'll start by doing this one with you guys.

507
00:30:31.355 --> 00:30:32.895
So we are gonna try

508
00:30:32.895 --> 00:30:36.135
and isolate M So we're gonna start by trying

509
00:30:36.135 --> 00:30:37.855
to get the variable just on one side.

510
00:30:38.515 --> 00:30:41.705
We can do that by adding eight to both sides

511
00:30:42.675 --> 00:30:44.735
and subtracting two M from both sides.

512
00:30:44.795 --> 00:30:48.815
So we'd be getting six M minus two M

513
00:30:49.585 --> 00:30:54.345
minus eight plus eight equal to two

514
00:30:54.865 --> 00:30:57.865
M minus two M

515
00:30:58.565 --> 00:31:00.095
plus eight.

516
00:31:00.635 --> 00:31:02.095
Let know if that makes any sense.

517
00:31:02.905 --> 00:31:06.205
If not, just know that we first added eight to the side

518
00:31:06.265 --> 00:31:08.485
and then subtracted two M from the side,

519
00:31:09.845 --> 00:31:12.665
we then get six M minus two M is equal to eight,

520
00:31:12.935 --> 00:31:15.025
four M is equal to eight, and M is equal to two.

521
00:31:17.005 --> 00:31:19.715
Again, with this one we're trying to get the M by itself,

522
00:31:19.715 --> 00:31:23.605
so we end up subtracting four, then we multiply by nine

523
00:31:24.825 --> 00:31:28.285
and then we divide by four and get M is equal to nine.

524
00:31:29.425 --> 00:31:30.885
Please lemme know if you have any other

525
00:31:31.045 --> 00:31:32.365
questions about this one.

526
00:31:34.895 --> 00:31:36.265
Okay, I'm gonna do this one together.

527
00:31:37.555 --> 00:31:40.655
I'm gonna try and solve five x minus two is equal

528
00:31:40.655 --> 00:31:41.935
to two x minus 13.

529
00:31:43.115 --> 00:31:45.095
The first thing I'm gonna do is expand the brackets

530
00:31:45.095 --> 00:31:46.135
because that means that we can see

531
00:31:46.135 --> 00:31:47.335
everything a little bit clearer.

532
00:31:52.545 --> 00:31:56.675
Okay? Now I, I'm gonna give you five, 10 seconds maybe

533
00:31:56.815 --> 00:31:58.515
to try and figure out what the next step will be.

534
00:31:59.115 --> 00:32:00.815
I always hate waiting silence

535
00:32:01.035 --> 00:32:03.095
and prerecorded stuff that we feel like I'm being, so

536
00:32:08.595 --> 00:32:09.965
hopefully you guys figured out

537
00:32:09.965 --> 00:32:12.125
that we could add 10 to each side.

538
00:32:17.395 --> 00:32:20.795
Okay? And now to get the X on one side,

539
00:32:20.795 --> 00:32:22.435
we can subtract X on each side

540
00:32:24.875 --> 00:32:28.665
and then we can divide by three, get X equal negative one.

541
00:32:31.035 --> 00:32:35.515
Hopefully that, okay And that's

542
00:32:36.115 --> 00:32:38.275
a bit if you're like screen or anything.

543
00:32:38.825 --> 00:32:42.105
Okay, moving on to linear graphs.

544
00:32:42.445 --> 00:32:43.745
Uh, you guys should have done some

545
00:32:43.745 --> 00:32:46.065
of this in your eight seven, but if you haven't that's okay.

546
00:32:47.675 --> 00:32:51.445
Can at this stage you should probably be able to tell me

547
00:32:51.595 --> 00:32:55.725
what an is, what a is, um, what a gradient is

548
00:32:57.585 --> 00:33:02.025
and how to find a specific in this case, obviously

549
00:33:03.045 --> 00:33:05.505
the X and Y intercepts are both zero

550
00:33:05.505 --> 00:33:07.625
because that's where it passes through the xi,

551
00:33:08.985 --> 00:33:10.685
the gradient.

552
00:33:11.185 --> 00:33:13.125
I'm gonna give you another 10 seconds to try

553
00:33:13.125 --> 00:33:14.165
to figure out what the gradient is.

554
00:33:22.875 --> 00:33:26.885
Okay, so a gradient is rise over one, it's

555
00:33:27.005 --> 00:33:28.885
how fast the graph is going up or down.

556
00:33:30.035 --> 00:33:34.375
So in this case, um, a grad of one would be a rise

557
00:33:34.375 --> 00:33:35.695
of one for every one of one.

558
00:33:35.715 --> 00:33:38.705
So it'd be going from that to that.

559
00:33:38.765 --> 00:33:41.905
So from zero to one one that wasn't very neat

560
00:33:42.245 --> 00:33:43.865
but you can see we're going up quite a bit faster.

561
00:33:44.395 --> 00:33:47.025
Again, not very, but it's more of a rise

562
00:33:47.025 --> 00:33:48.385
of two for every one of one.

563
00:33:48.405 --> 00:33:51.145
So it's one which means the gradient is one

564
00:33:53.695 --> 00:33:55.435
linear down in the

565
00:34:00.425 --> 00:34:03.345
formate how

566
00:34:07.125 --> 00:34:11.025
so rise the gradient and three is the Y.

567
00:34:11.445 --> 00:34:14.745
So it's how far up or down um, the is position.

568
00:34:17.315 --> 00:34:19.565
Okay, the gradient again

569
00:34:21.865 --> 00:34:25.765
or you can see the second, the first,

570
00:34:26.985 --> 00:34:30.645
the second coordinate, the first X coordinate.

571
00:34:31.385 --> 00:34:35.645
So if I say two points of

572
00:34:37.215 --> 00:34:42.215
1, 3, 6, 6,

573
00:34:48.755 --> 00:34:53.295
okay, so the second white point is six six

574
00:34:53.755 --> 00:34:55.415
and then the first point is three.

575
00:34:55.835 --> 00:35:00.105
So six and three the are minus six

576
00:35:00.635 --> 00:35:04.505
minus one three is a gradient of three.

577
00:35:05.065 --> 00:35:07.445
That's gradient.

578
00:35:08.385 --> 00:35:10.195
Okay and that's value here just

579
00:35:10.195 --> 00:35:13.155
because I draw not very neatly the gonna be the Y,

580
00:35:13.505 --> 00:35:17.795
this gonna be the X here, just a bit of a refresh, okay?

581
00:35:18.495 --> 00:35:21.625
The larger the gradient, um,

582
00:35:22.405 --> 00:35:24.705
we just did a three x, so it's gonna

583
00:35:26.125 --> 00:35:28.825
up point vertically biox more vertically.

584
00:35:30.175 --> 00:35:34.285
Infinite X is gonna be a completely straight line off that.

585
00:35:35.445 --> 00:35:40.375
Um, whereas if the X was zero it would be completely that.

586
00:35:41.065 --> 00:35:44.275
However there are like a few nuances that we'll go

587
00:35:44.275 --> 00:35:46.515
through there on whether that's actually possible or not

588
00:35:46.535 --> 00:35:48.635
or whether it satisfies mathematical rules.

589
00:35:50.265 --> 00:35:53.625
Okay, the gradient of um,

590
00:35:54.615 --> 00:35:58.105
rise overrun or Y two minus Y one over X two minus X one.

591
00:35:58.565 --> 00:36:00.905
We can use these two points of one zero

592
00:36:01.205 --> 00:36:03.585
and zero two as those points.

593
00:36:03.765 --> 00:36:07.065
So two minus zero, zero minus negative one gradients two,

594
00:36:07.445 --> 00:36:09.145
we can just use the rise over a run method it.

595
00:36:09.145 --> 00:36:10.785
So we have a rise of four over a run of two,

596
00:36:11.115 --> 00:36:13.255
which is four over two or even just a rise

597
00:36:13.255 --> 00:36:14.455
of two over a run of one.

598
00:36:14.455 --> 00:36:15.455
It's also equal to two.

599
00:36:15.875 --> 00:36:17.415
So no matter which way you use it,

600
00:36:17.585 --> 00:36:19.255
we're gonna end up with the same gradient.

601
00:36:20.235 --> 00:36:23.405
Okay, so sketching linear graphs, we're gonna start

602
00:36:23.405 --> 00:36:24.685
with finding the x intercept,

603
00:36:24.685 --> 00:36:27.405
finding the Y incept marking them on the contagion plate

604
00:36:27.545 --> 00:36:29.165
and uh, joining the coordinate.

605
00:36:29.585 --> 00:36:30.925
I'm gonna start going a little bit faster now.

606
00:36:31.545 --> 00:36:34.205
Um, the Y incept is six,

607
00:36:37.745 --> 00:36:41.085
the x intercept we're gonna find by making the Y value equal

608
00:36:41.085 --> 00:36:44.165
to zero because it's gonna be anywhere along this axi here

609
00:36:44.165 --> 00:36:45.485
where Y is equal to zero.

610
00:36:45.585 --> 00:36:46.925
So zero is equal to three

611
00:36:47.765 --> 00:36:50.845
x plus 6, 8 6 is equal to three x.

612
00:36:52.345 --> 00:36:56.725
Um, six o to three is equal to x is equal

613
00:36:56.745 --> 00:36:59.885
to negative negative zero.

614
00:37:04.545 --> 00:37:05.445
No it's gonna

615
00:37:20.825 --> 00:37:25.735
um, it's gonna make sorry

616
00:37:25.735 --> 00:37:25.975
that

617
00:37:44.575 --> 00:37:45.965
touch or if the

618
00:37:46.915 --> 00:37:49.805
wide step is the same they'll just be the same line

619
00:37:49.805 --> 00:37:50.845
and they'll always touch.

620
00:37:52.575 --> 00:37:54.345
Another thing that's gonna be important

621
00:37:54.365 --> 00:37:57.705
to you guys when your graphing is using the distance formula

622
00:37:57.925 --> 00:37:59.945
is telling you how far apart two points are.

623
00:38:00.635 --> 00:38:03.655
It comes from pyre serum, um, which is a,

624
00:38:04.795 --> 00:38:06.095
you'll remember it's a triangle

625
00:38:06.115 --> 00:38:07.895
and we are finding the length of the hypo noose.

626
00:38:08.405 --> 00:38:10.415
Same thing happens on a graph with any two points.

627
00:38:11.005 --> 00:38:12.295
Find the rise and the run

628
00:38:12.295 --> 00:38:14.175
between the two points like we would a gradient

629
00:38:14.705 --> 00:38:16.325
but instead we find the hypo noose

630
00:38:16.785 --> 00:38:18.005
and that gives us the distance.

631
00:38:18.185 --> 00:38:20.405
So X two minus x one squared minus plus

632
00:38:20.965 --> 00:38:23.375
Y two minus one one squared square root.

633
00:38:23.375 --> 00:38:24.575
That is gonna equal to distance

634
00:38:24.595 --> 00:38:29.355
or just okay the midpoint formula

635
00:38:30.175 --> 00:38:32.835
is the way we can calculate the middle

636
00:38:32.935 --> 00:38:34.115
of the point between two lines.

637
00:38:34.175 --> 00:38:36.325
And basically what we do is we find an average

638
00:38:36.665 --> 00:38:39.605
of the vertical point and an average of the horizontal point

639
00:38:40.645 --> 00:38:44.725
and that gives us the average of the two points overall,

640
00:38:44.775 --> 00:38:46.165
which is always the middle.

641
00:38:47.395 --> 00:38:47.685
Okay?

642
00:38:52.515 --> 00:38:55.285
Okay, this is an example of those two previous formulas.

643
00:38:56.025 --> 00:38:58.005
Uh, we're finding the distance

644
00:38:58.005 --> 00:38:59.605
between Jack's house and his school.

645
00:39:00.395 --> 00:39:05.175
So we're finding the horizontal um, distance is four

646
00:39:05.475 --> 00:39:07.335
and the vertical distance is also four.

647
00:39:08.285 --> 00:39:11.225
Um, so four square plus four square, the square of

648
00:39:11.225 --> 00:39:13.505
that is four at two units, so that's distance four

649
00:39:14.675 --> 00:39:19.375
and the halfway point is the average of three.

650
00:39:19.665 --> 00:39:21.455
Seven I is 10

651
00:39:22.255 --> 00:39:27.155
and then one five is six, so points of 10 and six.

652
00:39:28.415 --> 00:39:30.745
So now

653
00:39:32.535 --> 00:39:33.625
I've got 20 minutes left.

654
00:39:35.775 --> 00:39:37.195
Do let me know if you've got any questions

655
00:39:37.215 --> 00:39:39.475
and I can explain it to you in text in the chat.

656
00:39:42.575 --> 00:39:46.665
Okay, so the area

657
00:39:46.765 --> 00:39:49.305
of 2D shapes is something you would've probably gone

658
00:39:49.305 --> 00:39:51.105
through reasonably already.

659
00:39:52.165 --> 00:39:56.565
Um, we measure the area using units squared,

660
00:39:57.065 --> 00:40:00.045
um, because the unit of the length

661
00:40:00.045 --> 00:40:04.685
and the width now it's we're by

662
00:40:06.585 --> 00:40:10.405
LT triangle two

663
00:40:11.765 --> 00:40:12.805
parallel is also,

664
00:40:14.065 --> 00:40:18.425
and the way I think of is if

665
00:40:19.785 --> 00:40:24.325
triangle over to here, it would just be a rectangle.

666
00:40:26.385 --> 00:40:29.855
Trapezium is one that always kind of

667
00:40:33.325 --> 00:40:38.275
um, confuses me and it's just A plus B over two.

668
00:40:38.935 --> 00:40:42.365
So it's the average of each width multiplied

669
00:40:42.365 --> 00:40:44.885
by the height like we would do with a rectangle

670
00:40:45.465 --> 00:40:46.645
except we're just finding the

671
00:40:46.645 --> 00:40:47.765
averages of the top and bottom.

672
00:40:49.485 --> 00:40:52.145
If you wanted to, you could probably also find these two

673
00:40:52.425 --> 00:40:53.825
triangles and then find the middle

674
00:40:53.825 --> 00:40:55.025
rectangle, but that's a bit harder.

675
00:40:56.835 --> 00:40:58.525
Okay, I think that froze there for a second.

676
00:40:58.665 --> 00:41:01.405
But basically the area of BU

677
00:41:02.615 --> 00:41:05.625
is each diagonal multiplied

678
00:41:05.625 --> 00:41:07.905
by a double, divided by two.

679
00:41:08.525 --> 00:41:10.185
The way we figure this out, you don't need

680
00:41:10.185 --> 00:41:13.665
to stress too much, but basically if you were to count each

681
00:41:15.235 --> 00:41:18.145
triangle in here, be able to figure it out that way.

682
00:41:21.505 --> 00:41:24.665
I will go through it in the chat if you,

683
00:41:34.745 --> 00:41:36.755
this is Y over two

684
00:41:36.855 --> 00:41:41.645
and then the height of this triangle where the um,

685
00:41:42.075 --> 00:41:44.595
base is X circles.

686
00:41:44.935 --> 00:41:47.955
Um, the most famous ones squared

687
00:41:48.585 --> 00:41:50.915
sectors are fractions of circles.

688
00:41:51.575 --> 00:41:55.355
So they're basically the same as the circle formula

689
00:41:56.225 --> 00:41:57.875
Formula but there're only a fraction of it.

690
00:41:57.895 --> 00:41:59.595
So if this sector was like half the circle,

691
00:41:59.745 --> 00:42:01.075
it'd be multiplying it by a half.

692
00:42:02.175 --> 00:42:04.875
If it was a quarter it'd be multiplying it by a quarter.

693
00:42:06.255 --> 00:42:08.155
But in this case we dunno

694
00:42:10.405 --> 00:42:12.505
like how to explain this.

695
00:42:12.655 --> 00:42:17.345
Okay, there are 360 degrees in full circle, right?

696
00:42:17.485 --> 00:42:21.605
Um, there are 90 degrees which is a quarter

697
00:42:22.385 --> 00:42:25.445
of the number of degrees in this half

698
00:42:25.465 --> 00:42:28.125
and there are 80 degrees which is a of that amount

699
00:42:28.125 --> 00:42:30.805
of degrees in the, like in the circle.

700
00:42:32.005 --> 00:42:34.065
So the way we write this in mathematical rotation

701
00:42:34.085 --> 00:42:37.425
for any amount of degrees is say X amount of degrees

702
00:42:37.645 --> 00:42:40.265
or whatever, this is over 360.

703
00:42:40.685 --> 00:42:43.065
So if it was 80 they'd be multiplying it by half,

704
00:42:43.065 --> 00:42:44.945
whereas 90 would be multiplying by quarter.

705
00:42:45.645 --> 00:42:48.345
Um, or if it was just a random amount of degrees.

706
00:42:48.395 --> 00:42:50.495
We've also got that, hopefully that makes sense.

707
00:42:52.245 --> 00:42:53.615
Area of composite shapes.

708
00:42:53.725 --> 00:42:56.015
Composite shapes are one of the most fun parts

709
00:42:56.035 --> 00:42:57.775
of maths I think, at least for me.

710
00:42:57.775 --> 00:43:01.095
It's kind like a puzzle. Um, you're finding ways

711
00:43:01.395 --> 00:43:04.775
to find areas when you're not necessarily given a

712
00:43:04.775 --> 00:43:05.935
formula for the shape.

713
00:43:07.235 --> 00:43:09.775
You divide this thing up into a triangle, rectangle,

714
00:43:11.155 --> 00:43:15.365
the circle, so the triangle, um,

715
00:43:16.425 --> 00:43:19.615
we can figure out that the height of that thing is a total

716
00:43:19.635 --> 00:43:24.005
of 15 and that's the base

717
00:43:24.005 --> 00:43:25.365
of it is 13

718
00:43:26.045 --> 00:43:29.935
because seven minus 20, 20 minus seven is 13.

719
00:43:31.035 --> 00:43:35.525
So we end up with um, a height

720
00:43:35.525 --> 00:43:38.005
of 15 and a base of 13.

721
00:43:38.025 --> 00:43:42.995
We can find the area by 1515, sorry times

722
00:43:44.035 --> 00:43:47.295
13 multiplied by half.

723
00:43:48.185 --> 00:43:51.085
The area of the rectangle is gonna be 10 by 20

724
00:43:54.575 --> 00:43:57.755
and then we're gonna be subtracting the area of the circle,

725
00:43:57.765 --> 00:44:02.505
which is pi R which is two, sorry, two squared.

726
00:44:03.295 --> 00:44:04.435
No that's just something you'd be able

727
00:44:04.435 --> 00:44:06.515
to put on your calculator, although I'm gonna skip over it

728
00:44:06.515 --> 00:44:07.955
now just because we don't have very much time

729
00:44:08.615 --> 00:44:12.005
or they might help us with it.

730
00:44:15.255 --> 00:44:17.795
Uh, they do. Okay, so there are all the areas.

731
00:44:18.095 --> 00:44:20.035
So you'd add the triangle and the rectangle

732
00:44:20.055 --> 00:44:21.195
and you'd cut the circle out

733
00:44:21.615 --> 00:44:23.395
and you'd end up getting approximately

734
00:44:23.415 --> 00:44:25.315
285 centimeters squared.

735
00:44:26.525 --> 00:44:29.415
Surface area is the same concept but in three dimensions.

736
00:44:30.825 --> 00:44:35.405
So, so you can take each individual face of the um,

737
00:44:35.455 --> 00:44:37.045
3D shape and unfold it

738
00:44:37.545 --> 00:44:40.565
and add together all of the surface areas to

739
00:44:41.685 --> 00:44:44.415
give you the total surface area of the 3D shape.

740
00:44:44.835 --> 00:44:46.855
So in this case cylinder it would be the circle at the top,

741
00:44:46.875 --> 00:44:50.015
circle the bottom and the circumference rectangle

742
00:44:51.615 --> 00:44:53.665
cube is just six times the area of the square

743
00:44:54.415 --> 00:44:57.225
rectangular prism, just front surface times two,

744
00:44:57.225 --> 00:44:59.065
there's side surface times two, the top

745
00:44:59.065 --> 00:45:03.085
and bottom surface times two surface area of the triangle.

746
00:45:03.145 --> 00:45:05.685
Yellow prism, they got these two triangles here,

747
00:45:06.895 --> 00:45:11.865
this backwards um, little base here, sorry, the base here,

748
00:45:12.125 --> 00:45:15.695
the back here, um, and the slope bit.

749
00:45:15.845 --> 00:45:19.095
Yeah. And you just be given all measurements to figure all

750
00:45:19.095 --> 00:45:20.895
of those sides out and if you're not,

751
00:45:20.895 --> 00:45:22.295
just try unfolding it in your head

752
00:45:22.355 --> 00:45:23.575
and see if you can figure it out.

753
00:45:23.885 --> 00:45:27.965
Then the volume is how much content a three

754
00:45:28.755 --> 00:45:30.965
hold or how much space it occupies.

755
00:45:31.755 --> 00:45:33.325
It's like if you were think of them

756
00:45:34.145 --> 00:45:38.385
how much water would able to fill it up with if it was a not

757
00:45:38.445 --> 00:45:39.665
that's a but hopefully

758
00:45:43.535 --> 00:45:47.665
it's measured because it's a side by side side

759
00:45:49.525 --> 00:45:51.585
to power one times a unit by two barrel length

760
00:45:51.605 --> 00:45:52.705
by unit to power of one.

761
00:45:52.845 --> 00:45:53.905
So it's two power three.

762
00:45:55.675 --> 00:45:57.935
Any object that has a uniform cross-section.

763
00:45:58.035 --> 00:46:00.335
So if you cut it at any point the

764
00:46:00.335 --> 00:46:01.415
cross-section will be the same.

765
00:46:02.115 --> 00:46:03.935
You just multiply the cross-sectional

766
00:46:03.935 --> 00:46:05.175
area by the height of the object.

767
00:46:05.235 --> 00:46:06.455
No, that will give you the volume.

768
00:46:07.075 --> 00:46:08.415
For example the cylinder

769
00:46:08.595 --> 00:46:12.255
or like a cup you've got in your um, in your ery draw,

770
00:46:13.035 --> 00:46:16.215
have all of these surface areas here

771
00:46:16.955 --> 00:46:19.175
and if you multiply that surface area by the height,

772
00:46:19.835 --> 00:46:20.895
you end up getting the volume.

773
00:46:23.255 --> 00:46:28.055
Okay? So using that concept for

774
00:46:28.875 --> 00:46:31.185
um, triangular rectangles

775
00:46:31.365 --> 00:46:35.325
and cylinders, uh, you end up getting

776
00:46:36.885 --> 00:46:39.785
the area of a

777
00:46:41.815 --> 00:46:42.865
area of rectangle

778
00:46:49.165 --> 00:46:49.775
triangles.

779
00:46:54.715 --> 00:46:58.075
Explain space, it's

780
00:47:01.595 --> 00:47:03.505
okay, this is an

781
00:47:12.895 --> 00:47:16.465
formula sub what we know, we know the volume,

782
00:47:16.845 --> 00:47:20.945
we know the radius, but we dunno the height through.

783
00:47:22.535 --> 00:47:25.975
Um, we end up going through this as

784
00:47:31.315 --> 00:47:32.215
we divide everything.

785
00:47:32.515 --> 00:47:37.505
Um, divide everything by 16 in this step is equal to

786
00:47:38.615 --> 00:47:43.185
16 divided by as well get to 3.97 centimeters.

787
00:47:43.605 --> 00:47:45.375
Hopefully that makes sense.

788
00:47:46.685 --> 00:47:50.855
Okay, similar figures are another important

789
00:47:50.855 --> 00:47:52.175
concept in geometry.

790
00:47:52.915 --> 00:47:55.775
Um, so it's basically pulling something by the corner

791
00:47:55.875 --> 00:47:59.735
so the dimensions stay the same, sorry, the shape

792
00:47:59.735 --> 00:48:01.575
of the object doesn't change what the dimensions do.

793
00:48:02.355 --> 00:48:04.525
It's just like, um, looking at a tv.

794
00:48:04.825 --> 00:48:06.885
If you look at like a 40 inch TV

795
00:48:06.945 --> 00:48:09.645
and then like a 65 inch tv, they're usually the same shape

796
00:48:09.745 --> 00:48:12.045
but one's just bigger than the other and that's

797
00:48:12.045 --> 00:48:15.515
because of just pulling out one corner.

798
00:48:17.995 --> 00:48:20.455
And the idea of similar figures is

799
00:48:20.805 --> 00:48:24.785
that there are ra the ratios say the same that kind

800
00:48:24.785 --> 00:48:26.145
of like makes sense for the TV thing too.

801
00:48:26.145 --> 00:48:29.305
Like you know the aspect TV like 16 to nine,

802
00:48:29.775 --> 00:48:32.345
that stays the same of what like the size of the TV is.

803
00:48:33.005 --> 00:48:37.075
So A to B, AB to

804
00:48:37.715 --> 00:48:40.875
a B is gonna be the same ratio, B,

805
00:48:41.075 --> 00:48:43.315
C, B, C and B.

806
00:48:45.495 --> 00:48:47.835
So we end up with this rule that the fraction

807
00:48:48.485 --> 00:48:52.725
which gives us this um, ratio is gonna be the same

808
00:48:53.965 --> 00:48:55.345
no matter what side we're looking at.

809
00:48:55.805 --> 00:48:59.025
If that doesn't make sense, I'll like you an explanation,

810
00:48:59.325 --> 00:49:01.185
but please, okay,

811
00:49:02.205 --> 00:49:04.575
this ratio is called the scales.

812
00:49:04.755 --> 00:49:06.535
How much would change the shape?

813
00:49:06.535 --> 00:49:11.505
So if we make every side 1.5 times bigger scale one five

814
00:49:12.445 --> 00:49:16.265
the length of the corresponding side of the trans, um,

815
00:49:17.745 --> 00:49:19.815
translator shape over the length of co,

816
00:49:22.825 --> 00:49:27.605
um, if it's a big scale, it's being scaled up.

817
00:49:27.625 --> 00:49:29.205
If it's small one it's being scaled down

818
00:49:29.225 --> 00:49:31.765
and if it's equal to one, the shapes exactly the same.

819
00:49:32.475 --> 00:49:35.395
Okay? This is just like a bit of a

820
00:49:35.945 --> 00:49:37.745
explanation of that.

821
00:49:38.635 --> 00:49:42.135
Um, and it kind of is showing each side of the,

822
00:49:43.075 --> 00:49:45.175
it gets bigger two times.

823
00:49:46.315 --> 00:49:51.295
Um, the but also, um, this is kind of how it pulls.

824
00:49:51.295 --> 00:49:53.335
We're pulling one corner and everything's getting bigger at

825
00:49:53.335 --> 00:49:55.875
the same scale

826
00:50:04.545 --> 00:50:09.325
is seven scale, two

827
00:50:09.625 --> 00:50:12.665
to 14, okay?

828
00:50:13.825 --> 00:50:17.695
Scale factors, similar triangles, it's the same

829
00:50:19.955 --> 00:50:24.135
before, two similar each angle

830
00:50:24.945 --> 00:50:27.685
equal correspond gene, same ratio.

831
00:50:27.705 --> 00:50:29.245
So it's exactly the same concept as here.

832
00:50:29.385 --> 00:50:31.165
All of the angles are the same, all

833
00:50:31.165 --> 00:50:32.405
of the sides are in the same ratio.

834
00:50:33.465 --> 00:50:37.435
And to basically prove that the triangles are similar, um,

835
00:50:37.735 --> 00:50:39.355
you have to write it in this rotation.

836
00:50:39.895 --> 00:50:41.635
Um, I wouldn't stress too much about it yet,

837
00:50:41.635 --> 00:50:43.515
but basically you need to just be able to prove

838
00:50:44.105 --> 00:50:46.795
that at least two of the angles are the same

839
00:50:47.255 --> 00:50:49.155
and the side ratios are all the same too.

840
00:50:51.255 --> 00:50:54.925
And you can do this by saying all three pairs

841
00:50:54.925 --> 00:50:56.525
of corresponding sides are in the same ratio.

842
00:50:56.785 --> 00:50:59.175
All angles are the same, two sides

843
00:50:59.435 --> 00:51:01.255
and an angle are the same ratio

844
00:51:02.015 --> 00:51:05.395
and that it's a right, um, it's a right angle triangle

845
00:51:06.595 --> 00:51:08.655
and two sides are also in the same ratio.

846
00:51:09.365 --> 00:51:11.915
Those are the ways, the four different ways you prove

847
00:51:12.025 --> 00:51:14.815
that the shapes are similar, okay?

848
00:51:15.275 --> 00:51:18.895
And to prove that these are similar, it can say that's six x

849
00:51:19.395 --> 00:51:24.285
and two x, um, that's in a, that's in a ratio of three,

850
00:51:24.695 --> 00:51:26.765
three x and x in ratio of three.

851
00:51:27.565 --> 00:51:31.345
And also have to prove that either um, one

852
00:51:31.345 --> 00:51:32.425
of the angles was the same.

853
00:51:33.195 --> 00:51:36.175
Um, and I, I'm pretty sure you guys can see the angles are

854
00:51:36.175 --> 00:51:40.995
same, but I wish we, it said what the angles

855
00:51:44.755 --> 00:51:46.385
serum, we've already kind gone through this

856
00:51:46.485 --> 00:51:49.505
but us to find length of unknown of any

857
00:51:49.525 --> 00:51:51.065
of the right angle triangle sides.

858
00:51:52.235 --> 00:51:55.765
It's saying that the hypo squared is equal to the um,

859
00:51:56.125 --> 00:51:59.165
adjacent and the base, um, side squared each.

860
00:52:00.355 --> 00:52:01.535
Um, we went through that before

861
00:52:01.535 --> 00:52:02.615
when we were doing the distance formula.

862
00:52:03.155 --> 00:52:06.095
Um, but just to refresh your memory, if we were

863
00:52:06.095 --> 00:52:09.695
to sub these numbers in, we end up with a squared is equal

864
00:52:09.695 --> 00:52:11.535
to 16 squared plus 25 squared,

865
00:52:11.535 --> 00:52:15.265
which gives us revenue B in this case what B would be.

866
00:52:15.605 --> 00:52:17.745
So I'm just trying to rush onto data.

867
00:52:19.855 --> 00:52:21.835
Um, I just quickly will go

868
00:52:21.835 --> 00:52:23.235
through trigger on link approach here.

869
00:52:23.255 --> 00:52:24.835
So because it might be the first one you're going

870
00:52:24.835 --> 00:52:28.825
through it, um, it's basically a way of relating um,

871
00:52:29.295 --> 00:52:31.625
side lengths and angles in right angle triangles.

872
00:52:32.955 --> 00:52:34.855
So we have a look at the hypo, the adjacent

873
00:52:34.915 --> 00:52:37.695
and the opposite side and basically are able to say

874
00:52:37.805 --> 00:52:41.215
that the ratio of the angle here, um,

875
00:52:42.455 --> 00:52:46.155
is equal, that the angle here is equal to the opposite.

876
00:52:46.975 --> 00:52:49.365
Sorry, the sign of this angle is equals

877
00:52:49.365 --> 00:52:50.765
to the opposite of theose.

878
00:52:51.455 --> 00:52:53.035
The co-sign of the same angle is equal

879
00:52:53.035 --> 00:52:54.555
to the adjacent over theose

880
00:52:55.095 --> 00:52:57.955
and the of that angle is equal opposite over adjacent.

881
00:52:59.385 --> 00:53:02.065
A mnemonic use for this is so car taller.

882
00:53:02.605 --> 00:53:06.405
Um, and I can send you more resources on this if you'd like.

883
00:53:06.645 --> 00:53:08.125
I realize that I'm rushing through this.

884
00:53:08.395 --> 00:53:11.365
Basically all it's saying is that the sign ratio is opposite

885
00:53:13.195 --> 00:53:14.965
co-sign ratio is the

886
00:53:23.555 --> 00:53:25.325
I'm gonna today,

887
00:53:25.505 --> 00:53:27.285
but I'll do, um,

888
00:53:28.435 --> 00:53:30.565
I'll answer your questions in the chat if you would like.

889
00:53:32.315 --> 00:53:34.685
Basically it's just using the ratio

890
00:53:36.345 --> 00:53:41.165
in this one we're gonna be using and we've got a opposite.

891
00:53:41.225 --> 00:53:44.705
So o and H be using the sign.

892
00:53:45.625 --> 00:53:46.715
Hopefully that makes sense.

893
00:53:47.665 --> 00:53:50.805
Okay, this is just doing exactly the same thing

894
00:53:51.875 --> 00:53:53.975
but um, with a worded equation.

895
00:53:54.155 --> 00:53:56.375
So I'm drawing out exactly what's happening

896
00:53:57.185 --> 00:53:58.685
and then translating it

897
00:53:58.685 --> 00:53:59.805
into the maths, what we've just learned.

898
00:54:01.095 --> 00:54:03.545
Okay, well finally onto probability with five minutes left.

899
00:54:04.625 --> 00:54:07.885
The maths involved with quantifying chance is called

900
00:54:07.885 --> 00:54:09.925
probability and it's the number that lies

901
00:54:09.925 --> 00:54:11.325
between zero and one inclusive.

902
00:54:11.545 --> 00:54:13.925
So where one is certain that zero is impossible

903
00:54:14.655 --> 00:54:16.925
using words like certain impossible, equal

904
00:54:17.065 --> 00:54:20.575
or likely, uh, we're able to classify the chance

905
00:54:20.575 --> 00:54:24.775
of an event on space

906
00:54:24.775 --> 00:54:26.135
is possible.

907
00:54:26.375 --> 00:54:29.295
Outcomes events is a subset of the sample space.

908
00:54:29.925 --> 00:54:31.785
For example, if we were to roll a dice saying

909
00:54:31.785 --> 00:54:34.065
that we rolled an even boat as an event,

910
00:54:35.125 --> 00:54:37.745
the compound event is two events occurring simultaneously.

911
00:54:39.045 --> 00:54:42.745
Uh, so rolling it odd number greater than we three from six

912
00:54:42.745 --> 00:54:44.705
later D, we could either have three

913
00:54:44.885 --> 00:54:46.425
or five yearold for that to happen.

914
00:54:46.525 --> 00:54:47.665
So that's compound event.

915
00:54:48.435 --> 00:54:51.415
The probability of an event occurring is the number

916
00:54:51.415 --> 00:54:53.675
of outcomes where the event would occur.

917
00:54:53.695 --> 00:54:55.915
So in this case with compound it would be two,

918
00:54:56.655 --> 00:54:59.235
the total number two over six to third

919
00:54:59.785 --> 00:55:02.115
complementary events are the chance

920
00:55:02.115 --> 00:55:03.475
that an event doesn't occur.

921
00:55:04.255 --> 00:55:09.015
So it would be the probability that one probability

922
00:55:09.785 --> 00:55:11.855
occur because one is certainty.

923
00:55:11.915 --> 00:55:14.795
So one, let's say

924
00:55:16.345 --> 00:55:21.155
percent probability percent

925
00:55:21.155 --> 00:55:24.805
minus percent percent, okay,

926
00:55:29.205 --> 00:55:33.775
okay, set ation that little e means an element of means

927
00:55:33.775 --> 00:55:36.215
that the thing that you're writing about is part of the set.

928
00:55:37.645 --> 00:55:39.025
Um, this subset.

929
00:55:39.245 --> 00:55:42.265
So it's basically saying that a range of things is part

930
00:55:42.365 --> 00:55:46.545
of set that you need find at the set means

931
00:55:47.175 --> 00:55:50.955
doesn't have anything in it, a complement.

932
00:55:51.575 --> 00:55:55.845
So the opposite of vent, so R could be rain

933
00:55:55.905 --> 00:55:57.525
and r dash could be it didn't rain

934
00:55:59.165 --> 00:56:01.365
A refers number of elements.

935
00:56:01.825 --> 00:56:03.525
So if we looked at this set up here,

936
00:56:03.615 --> 00:56:08.205
there be 1, 2, 3, 4, 5, 6 is the number of elements in set A

937
00:56:08.835 --> 00:56:11.295
and the probability of a means the

938
00:56:11.295 --> 00:56:12.455
probability of a occurring.

939
00:56:13.795 --> 00:56:17.205
Okay? Union is when we have multiple sets combined

940
00:56:17.265 --> 00:56:19.805
and intersection is when uh, we have things

941
00:56:19.805 --> 00:56:20.885
that are common with each other.

942
00:56:20.945 --> 00:56:24.145
So we kind just to draw a a Venn diagram.

943
00:56:25.535 --> 00:56:27.545
Diagram. This is a, this is B,

944
00:56:29.765 --> 00:56:31.375
this is the union in there.

945
00:56:31.395 --> 00:56:33.695
So that whole thing and

946
00:56:38.715 --> 00:56:40.085
this is the intersection

947
00:56:40.145 --> 00:56:43.115
to the things they have in common, okay?

948
00:56:44.075 --> 00:56:45.445
This is exactly what I was just doing.

949
00:56:45.645 --> 00:56:49.605
A Venn diagram is a way of representing information, um,

950
00:56:50.145 --> 00:56:51.885
and relationships between two sets.

951
00:56:52.825 --> 00:56:56.765
Um, and it makes it relatively easy to do the maths

952
00:56:56.765 --> 00:56:58.125
with just a bit of a visual aid.

953
00:57:00.125 --> 00:57:04.695
Okay? So a section B, that's what I showed you there.

954
00:57:05.955 --> 00:57:08.655
Things that aren't in a union with B.

955
00:57:08.715 --> 00:57:11.175
So everything that's not in a would be everything.

956
00:57:12.035 --> 00:57:15.635
Um, everything

957
00:57:17.205 --> 00:57:20.775
here, not including the insurrection, then union with B,

958
00:57:20.805 --> 00:57:25.525
that would be everything in B, A not intersecting with B.

959
00:57:25.525 --> 00:57:29.165
So that would be everything in that line

960
00:57:29.345 --> 00:57:32.405
and that line intersected, which would be just

961
00:57:32.405 --> 00:57:36.705
as bit in here, A not union B knot.

962
00:57:36.705 --> 00:57:38.105
So that's everything except the union

963
00:57:39.235 --> 00:57:40.775
and A not intersection B knot.

964
00:57:40.775 --> 00:57:42.535
So everything that's not in A or B.

965
00:57:43.465 --> 00:57:46.035
Okay, hopefully that makes sense.

966
00:57:48.655 --> 00:57:51.395
Two way tables are another way of doing this.

967
00:57:51.615 --> 00:57:54.235
If you've done, like if you accelerated in bio

968
00:57:54.295 --> 00:57:56.235
or if you're accelerating in bio,

969
00:57:56.785 --> 00:57:58.595
this might remind you of punnet squares.

970
00:57:59.305 --> 00:58:02.765
Um, it's basically a way of representing multiple variables.

971
00:58:02.785 --> 00:58:04.765
So how people fall into different categories.

972
00:58:06.195 --> 00:58:09.335
So number of people who like singing

973
00:58:09.355 --> 00:58:11.095
and dancing study to singing

974
00:58:11.195 --> 00:58:13.895
and don't like dancing is 40, which means a total total

975
00:58:13.895 --> 00:58:17.135
of people that we um, talk to who likes singing.

976
00:58:17.195 --> 00:58:20.455
That's 72. These two way tables allow us to see

977
00:58:20.455 --> 00:58:24.415
how data adds up and if we have missing data,

978
00:58:24.435 --> 00:58:25.735
it also allows us to fill it in.

979
00:58:27.415 --> 00:58:30.605
Okay, this is set notation in a two way table.

980
00:58:31.085 --> 00:58:32.125
It's getting quite complex

981
00:58:32.185 --> 00:58:34.045
so I'm gonna say don't worry about that for now.

982
00:58:34.885 --> 00:58:38.895
Okay. Tree diagrams allow us to see a sample space visually.

983
00:58:39.035 --> 00:58:42.055
So if we pick a D, like if we have to pick a letter from dog

984
00:58:42.055 --> 00:58:44.695
and then pick another letter from dog, these give us all

985
00:58:44.695 --> 00:58:48.155
of the um, all of the outcomes that we can have, all

986
00:58:48.155 --> 00:58:49.275
of the events that we have.

987
00:58:49.275 --> 00:58:52.995
So the whole of the sample space, okay?

988
00:58:54.255 --> 00:58:57.415
Experimental probability is basically the results

989
00:58:57.415 --> 00:58:59.295
that come from an experiment or a survey.

990
00:59:00.435 --> 00:59:03.925
It's generalized. It can be generalized to similar.

991
00:59:04.425 --> 00:59:07.685
So if I took a survey everyone in like a school to

992
00:59:09.885 --> 00:59:13.825
say I looked carrot

993
00:59:14.125 --> 00:59:17.825
and I

994
00:59:21.005 --> 00:59:24.235
current, so it's likely that 50%

995
00:59:24.235 --> 00:59:25.995
of the general population are about

996
00:59:25.995 --> 00:59:27.515
that amount will also like currents.

997
00:59:28.055 --> 00:59:31.275
Um, that's experimental probability based on the number

998
00:59:31.275 --> 00:59:32.395
of times the outcome occurs

999
00:59:32.395 --> 00:59:37.145
and the number of trials, data representation.

1000
00:59:37.695 --> 00:59:40.145
Data representation is gonna coming up in

1001
00:59:40.825 --> 00:59:42.505
probably quite a few of your exams from

1002
00:59:42.505 --> 00:59:43.665
now on if it hasn't been already.

1003
00:59:44.375 --> 00:59:47.785
It's basically visual ways of showing data with context

1004
00:59:48.655 --> 00:59:50.345
that will test how you're able

1005
00:59:50.365 --> 00:59:52.265
to apply the math you've been taught.

1006
00:59:53.155 --> 00:59:54.255
Um, so if I was

1007
00:59:54.275 --> 00:59:57.695
to look at the maximum temperature in September for example,

1008
00:59:58.075 --> 01:00:00.255
I'd scroll over to September the Xxs

1009
01:00:00.675 --> 01:00:02.175
and see max temperature is in pink.

1010
01:00:02.285 --> 01:00:04.175
Look up September,

1011
01:00:04.725 --> 01:00:06.615
it's gonna be the max temperature was about

1012
01:00:08.055 --> 01:00:09.915
20 degrees it looks like.

1013
01:00:10.225 --> 01:00:11.355
Hopefully that makes sense.

1014
01:00:12.685 --> 01:00:16.355
Okay, classifying data, I don't want you guys

1015
01:00:16.355 --> 01:00:17.395
to stress about too much yet.

1016
01:00:17.395 --> 01:00:19.955
This is gonna come up more near the end of the year.

1017
01:00:21.165 --> 01:00:23.265
Um, but basically variables can be either

1018
01:00:23.625 --> 01:00:24.745
numerical or categorical.

1019
01:00:24.765 --> 01:00:26.385
So they can either be words or numbers.

1020
01:00:27.045 --> 01:00:31.755
Um, and within those categories it can either be continuous,

1021
01:00:31.755 --> 01:00:34.275
so it could be any number like um, a person's height

1022
01:00:34.785 --> 01:00:36.365
or discreet circle number value.

1023
01:00:36.425 --> 01:00:39.445
So how many times they've won a game in a series of gains,

1024
01:00:39.955 --> 01:00:42.565
categorical or so what place they can even erase

1025
01:00:43.225 --> 01:00:45.685
or nominal the order of the groups does not matter.

1026
01:00:46.105 --> 01:00:50.525
So that's um, um, people

1027
01:00:51.075 --> 01:00:53.605
pinning, people sitting in a line of chairs basically.

1028
01:00:54.105 --> 01:00:58.655
Um, are they in the, um,

1029
01:00:58.685 --> 01:01:02.635
another way of explaining normal data,

1030
01:01:02.645 --> 01:01:04.955
which probably is better than saying Ali in a group

1031
01:01:04.955 --> 01:01:07.155
of more is saying favorite food.

1032
01:01:07.735 --> 01:01:11.755
So the order of the foods does not matter, it's food itself.

1033
01:01:12.225 --> 01:01:16.955
Okay? Data analysis, you're gonna be mostly looking at mean

1034
01:01:17.855 --> 01:01:20.915
and the middle number

1035
01:01:21.495 --> 01:01:26.435
is the appears the most and range is um, the

1036
01:01:38.195 --> 01:01:38.485
time.

1037
01:01:40.725 --> 01:01:44.665
So in terms of range we can calculate um, some more measures

1038
01:01:44.665 --> 01:01:46.505
of range by splitting it in half

1039
01:01:46.505 --> 01:01:49.225
and then half again, it's gonna allow you to get to

1040
01:01:49.335 --> 01:01:52.665
what we call the interquartile range, which is a way

1041
01:01:52.665 --> 01:01:54.665
of seeing how the data is skewed.

1042
01:01:55.165 --> 01:01:57.365
You can also see this in types of distributions,

1043
01:01:57.385 --> 01:01:59.965
but we can get a symmetric or a bimodal distribution

1044
01:02:00.725 --> 01:02:04.705
or potentially, um, a different, um,

1045
01:02:04.945 --> 01:02:07.265
a different distribution where the amount

1046
01:02:07.445 --> 01:02:10.225
of time something occurs contributes to the height.

1047
01:02:10.605 --> 01:02:14.425
So let's just say this is, you had three meals today,

1048
01:02:14.425 --> 01:02:16.025
whereas this is like five and this is none.

1049
01:02:16.605 --> 01:02:19.410
Um, so it's gonna be all the way, way up here.

1050
01:02:19.435 --> 01:02:22.095
That's gonna be the average. Uh, just an example there.

1051
01:02:22.325 --> 01:02:26.545
Whereas this could be include shift workers who only get

1052
01:02:26.545 --> 01:02:28.065
to eat a couple of meals a day

1053
01:02:28.065 --> 01:02:30.645
before they have to go to sleep, and then people

1054
01:02:30.645 --> 01:02:32.445
who stay up like literally all day

1055
01:02:32.445 --> 01:02:33.405
because they don't get a break and they

1056
01:02:33.405 --> 01:02:34.085
might eat a few more meals.

1057
01:02:34.085 --> 01:02:36.985
And this is just normal people. Do you know what I mean?

1058
01:02:37.465 --> 01:02:38.545
I hope you guys know what I mean.

1059
01:02:39.565 --> 01:02:41.985
Chance in data, negative left skew and positive right skew.

1060
01:02:42.245 --> 01:02:45.025
Um, it basically talks about where the data is shifted,

1061
01:02:45.195 --> 01:02:46.745
where the tail of the graph is

1062
01:02:47.625 --> 01:02:50.365
and where most of the data is positive or right.

1063
01:02:50.365 --> 01:02:52.965
Skew means that um, we have a really,

1064
01:02:52.965 --> 01:02:54.645
really long tail coming out.

1065
01:02:54.645 --> 01:02:57.605
The positive end and negative all left skew means we have a

1066
01:02:57.605 --> 01:02:58.725
long tail coming out the other end.

1067
01:02:59.395 --> 01:03:03.585
Okay, I'm just gonna quickly skip over this.

1068
01:03:04.175 --> 01:03:07.585
Stem leaf spots are aware of data with, um, the 10 column

1069
01:03:07.605 --> 01:03:09.745
and the ones column separated out like this.

1070
01:03:10.405 --> 01:03:12.305
So we can see how the spread kind

1071
01:03:12.305 --> 01:03:14.225
of occurs a little bit more in a bit of a graphical form.

1072
01:03:14.325 --> 01:03:18.585
You can see we have less and um, and more in the forties.

1073
01:03:22.315 --> 01:03:23.625
Histograms, um,

1074
01:03:25.615 --> 01:03:29.515
are way we can do a very similar thing, um, let say zero to

1075
01:03:31.695 --> 01:03:33.035
one, same we

1076
01:03:36.165 --> 01:03:40.025
is the before.

1077
01:03:40.025 --> 01:03:43.065
It's just a way of, um, cutting data into so

1078
01:03:43.065 --> 01:03:44.225
that we can see how it spreads.

1079
01:03:46.015 --> 01:03:47.115
I'm gonna skip over this.

1080
01:03:48.965 --> 01:03:51.225
Um, congratulations for making to the end

1081
01:03:51.225 --> 01:03:53.385
of the lecture guys, bit time.

1082
01:03:54.835 --> 01:03:57.855
Um, please do all this is asking you do is

1083
01:03:57.855 --> 01:03:59.095
please read over the question.

1084
01:03:59.445 --> 01:04:01.575
It's something I'll keep repeating to you.

1085
01:04:01.955 --> 01:04:04.855
Um, if you come to see lecture in years, it's

1086
01:04:04.855 --> 01:04:06.495
where most people slip up on their marks,

1087
01:04:06.495 --> 01:04:07.535
please to yourself.

1088
01:04:07.795 --> 01:04:12.735
Um, maths is hard and I really hope you fun year.

1089
01:04:12.755 --> 01:04:16.015
Me, um, you a,

1090
01:04:17.495 --> 01:04:21.095
a experiences at, in my school experience.

1091
01:04:22.675 --> 01:04:24.345
You, um,

1092
01:04:37.495 --> 01:04:37.735
I really.
